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the wire 20 travels in alternate directions, a strong tension is 
generated to the wire 20 when the traveling direction is 
reversed. 

The number of times of snapping of the wire was evalu- 
ated using the wire-saw machine 100 for sets of the rollers 5 
10a, 10b, and 10c different in the tilt angle of the slopes 10S. 
A polyurethane rubber layer was used as the polymer layer 
10P, and an aqueous solution of about 10% of Yushiro #830 
was used as the coolant. Workpieces of the rare earth 
sintered magnet used in Embodiment 1 were cut continu- 
ously for 300 hours, and the number of times the wire 20 
snapped during this operation was measured. The results are 
shown in Table 1 below as the relationship between the tilt 
angle of the slope 10S and the number of times of snapping. 

TABLE 1 15 

Tilt angle of slope (degree) 30 40 50 55 60 65 70 80 

Number of times of snapping 12 11 3 3 3 3 4 5 



As is found from Table 1, the number of times of snapping 20 
is reduced by setting the tilt angle of the slopes 10S of the 
guide groove 10G at 50 degrees or more. This is presumably 
because the torsion applied to the wire 20 due to friction 
between the slopes 10S and the wire 20 decreases when the 
tilt angle is 50 degrees or more. The number of times of 25 
snapping tends to slightly increase when the tilt angle is 70 
degrees or more, presumably because the discharge effi- 
ciency of sludge decreases. From the results of this 
experiment, it is found that the tilt angle of the slopes 10S 
of the guide groove 10G is preferably in the range between 30 
50 degrees and 80 degrees, more preferably in the range 
between 50 degrees and 65 degrees. If the tilt angle exceeds 
80 degrees, the possibility that the wire 20 comes off the 
guide groove 10G increases. The guide groove 10G prefer- 
ably has a curved bottom 10B having a radius of curvature 35 
slightly smaller than the radius of the wire 20. 

The number of times the wire 20 snaps also depends on 
the tension of the wire 20 traveling between the rollers. 
Table 1 above shows the results obtained when the tension 
of the wire 20 is 30 N. Substantially the same re-suits are 40 
obtained when the tension of the wire 20 is in the range 
between 25 N and 35 N. 

Thus, according to the present invention, provided is the 
method for cutting a rare earth alloy with the abrasive 
grain-fixed wire, which can be realized by using a coolant 45 
containing water as the main component. Also, according to 
the present invention, the life of the wire can be made longer 
by reducing damage to the abrasive grains fixed to the wire 
and the wire itself. Moreover, according to the present 
invention, the wire-saw machine suitably used for the cut- 50 
ting method described above is provided. 

By employing the cutting method of the present 
invention, a rare earth alloy can be cut with high machining 
precision with a smaller cutting margin. Therefore, loss of 
expensive materials for the rare earth metal alloy can be 55 
minimized. In addition, recycling of the coolant can be 
easily realized, which is friendly to the environment and also 
decreases the cost for disposal of liquid waste. This permits 
reduction of the cost for machining the rare earth metal 
alloy, and thus, realizes low-cost manufacture of cut prod- 60 
ucts of the alloy, such as rare earth magnets used for voice 
coil motors for positioning a magnetic head. 

Although the wire-saw machines 100 and 200 are exem- 
plified in the above Embodiments, the present invention may 
be applied to an endless-type wire-saw machine which 65 
employs a single reel bobbin (see Japanese Laid-Open 
Patent Publication No. 11-198018, for example). 
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While the present invention has been described in a 
preferred embodiment, it will be apparent to those skilled in 
the art that the disclosed invention may be modified in 
numerous ways and may assume many embodiments other 
than that specifically set out and described above. 
Accordingly, it is intended by the appended claims to cover 
all modifications of the invention that fall within the true 
spirit and scope of the invention. 

What is claimed is: 

1. A method for cutting a rare earth alloy using a wire with 
abrasive grains faxed to a core wire, comprising the step of: 

cutting the rare earth alloy with the wire traveling in a 
state that a portion of the rare earth alloy to be cut with 
the wire is immersed in a coolant containing water as 
the main component, the coolant having a surface 
tension at 25° C. in a range of 25 mN/m to 60 mN/m. 

2. The method according to claim 1, wherein the coolant 
contains a water-soluble synthetic lubricant and water in a 
weight 10 times to 50 times as large as the weight of the 
synthetic lubricant. 

3. The method according to claim 1, wherein the coolant 
contains a surfactant and water in a weight 10 times to 50 
times as large as the weight of the surfactant. 

4. The method according to claim 1, wherein the coolant 
contains an antifoaming agent. 

5. The method according to claim 1, wherein the coolant 
has a pH of 8 to 11. 

6. The method according to claim 1, wherein the coolant 
contains an anticorrosive. 

7. The method according to claim 1, wherein the abrasive 
grains are fixed via a resin layer formed on the outer 
circumference of the core wire. 

8. The method according to claim 1, wherein the average 
distance between the adjacent abrasive grains in a direction 
of travel of the wire is in a range of 150% to 600% of the 
average particle size of the abrasive grains, and the average 
height of portions of the abrasive grains protruding from the 
surface of the resin layer is in the range of 10 fim to 40 /«n. 

9. The method according to claim 1, wherein the average 
particle size D of the abrasive grains satisfies the relation- 
ship 20^miDf 60 fun. 

10. The method according to claim 1, wherein in the step 
of cutting, the portion of the rare earth alloy to be cut with 
the wire is immersed in the coolant contained in a reservoir, 
and the coolant is supplied into the reservoir from the bottom 
of the reservoir and also from an opening of the reservoir, so 
that the coolant is kept overflowing from the opening. 

11. The method according to claim 10, wherein in the step 
of cutting, the amount of overflow of the coolant per minute 
is 50% or more of the volume of the reservoir. 

12. The method according to claim 10 wherein in the step 
of cutting, the amount of the coolant supplied from the 
opening is greater than the amount of the coolant supplied 
from the bottom. 

13. The method according to claim 10, wherein in the step 
of cutting, curtain-like flows of a gas or the coolant are 
formed above the sides of the opening of the reservoir 
crossing the wire travel direction, so that the coolant is 
suppressed from overflowing from the opening of the res- 
ervoir. 

14. The method according to claim 1, wherein the wire is 
driven by a roller, the roller includes a polymer layer having 
a guide groove formed therein, the guide groove has a pair 
of slopes at least one of which has an angle of 50 degrees or 
more with respect to the surface of the roller, and the wire 
travels along a space between the pair of slopes. 

15. The method according to claim 1, wherein the rare 
earth alloy is a R — Fe — B rare earth sintered alloy. 



